In the framework of the differential formulation of the magnetostatical problem, mathematical modeling of the three-dimensional distribution of magneticˇeld for the SP-57 magnet of the experimental setup MARUSYA (Laboratory of High Energiys Physics, Joint Institute for Nuclear Research) is made. Mathematical formulation of the direct magnetostatical problem is given. Numerical procedures and algorithms for calculation of theˇeld using two scalar potentials are described. The results of modeling and comparison of the calculated distribution of the magneticˇeld with measured data for theˇeld of the SP-57 magnet with a gap of 0.10 m between the poles are presented. The obtained results are used for processing experimental data and modeling magneto-optical systems. 
INTRODUCTION
Magneto-optical spectrometer MARUSYA is a multipurpose device for research on extracted beams of the Nuclotron (accelerating complex of the Laboratory of the High Energy Physics, JINR). The speciˇc feature of the physical program on this accelerator is the investigation of deep subthreshold and cumulative processes with measurement of multiplicity, reaction plane, and polarization of colliding nuclei. The magneto-optical system of the spectrometer consists of two quadrupole lenses K100 and ML17 and two dipole magnets SP-40 and SP-57.
For measurement of particles with momenta 0.3Ä0.8 GeV/c, focusing behind the magnet SP-57 is performed, SP-57 being used as the analyzing and de ecting magnet. For measurement of a momentum range of 0.6Ä2 GeV/c, the beam is transported behind SP-40, SP-57 is the de ecting magnet, and SP-40, the analyzing magnet.
In this paper, the problem with respect to two scalar potentials was solved forˇnding threedimensional magneticˇeld distribution. The results of comparison of calculated magneticˇeld distribution andˇeld measurements [1] for the analyzing magnet SP-57 with a pole gap of 0.10 m are presented (Fig. 1) . The results are used for processing experimental data; they can also be applied to simulation of other magneto-optical systems.
NUMERICAL METHODS
The 3D magneticˇeld calculation is carried out using the method of two scalar potentials [2] . Solving the boundary value problem (see [2] ), we replace derivatives by their difference analogues and assume the magnetic permeability μ constant within one cell and equal to the value at the cell center. We obtain the system of nonlinear equations for determination of the discrete function u i,j,k = u (i, j, k):
where A i , B j , C k , S ijk are the nonlinear functions of μ i,j,k (i.e., magnetic permeability). The two-step iterative process was used for solution of this nonlinear system of difference equations (1); in this process, loops of sequential upper relaxation upon potential calculation alternate with lower relaxation for magnetic permeability:
Iterations are terminated if the following condition is satisˇed:
In the program realizing this algorithm, the value ε = 10 −6 is used.
The simulation domain is shown in Fig. 2 . The obtained data are represented in the coordinate system in which the axis Z is directed along the beam of primary particles incident on the target, the axis Y , upward perpendicular to the median plane, and the axis X forms the right system. The point of origin of the coordinate system is the center of the magnet SP-57. Figure 3 shows the dependences B y (x, 0, z), B y (x, 0.03 m, z), B x (x, 0.03 m, z), B z (x, 0.03 m, z) for a current of 600 A. In Fig. 3 , a, the distribution of the basicˇeld component B y (x, 0, z) in the median plane is presented. The region of the homogeneousˇeld on a level of 1.743 ' is entirely under the magnet pole, theˇeld dropping at the pole edges to 0 G along the beam (z = 1.50 m, x = y = 0) and in the transverse direction (x = 0.9 m, Fig. 3 . Spatial distribution of magneticˇeld components By, Bx, Bz for SP-57 and the current I = 600 A y = z = 0). In the median plane the other components are equal to zero. In Fig. 3 , b, the distribution of the basicˇeld component B y (x, 0.03 m, z) in the plane y = 0.03 m is shown. The region of the homogeneousˇeld on a level of 1.746 ' is also under the magnet pole. Then theˇeld also drops down at the pole edges (both in the transverse direction and along the beam) to 0 G. In Fig. 3 , c, the distribution of the transverseˇeld component B x (x, 0.03 m, z) in the plane y = 0.03 m is presented. In Fig. 3, d, In Fig. 4 , the calculated excitation curve B = B (I) for SP-57 is shown for the point with the coordinates x = y = z = 0 and a current I from 0 to 600 .
NUMERICAL RESULTS

COMPARISON WITH MEASURED DATA
The 
CONCLUSIONS
The three-dimensional distribution of magneticˇeld components for the magnet SP-57 of the MARUSYA spectrometer was obtained numerically for the total aperture.
The results of comparison of calculated and measured [1] magneticˇeld distribution for the magnet SP-57 were presented. The comparison performed in this paper showed that the error ΔB/B 0.5% ( 50 G at a level of 1.74 ' at the magnet center).
The obtained results are used for computer simulation of the setup and experiment, and in processing physical data.
